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Pigment Formation in the Eye of Ephestia
and Its Genic Determination.

ERNST CASPARI
Wesleyan University, Middletown, Conn.

In the study of the eye pigments of the
meal moth Ephestia, the integration of em-
bryological, biochemical and genetic analysis
has proceeded so far as to give a consistent
picture of the interaction of these factors.
Pigments occur in three types of cells, pri-
mary pigment cells, accessory pigment cells,
and retinula cells. The pigment in the latter
two types of cells is deposited in small brown
granules insoluble in water, while a yellow,
water-soluble pigment is found in the pri-
mary pigment cells.

The chemical behavior of these pigments
is known from the investigations of Becker
(1942). The brown pigment is a substance
with well-defined chemical characteristies
different from melanin, which has been
given the name “skotommin.” Skotommin
is derived from tryptophane according to
the scheme: Tryptophane — kynurenin -
oxykynurenin - pigment.

Developmentally, pigment appears first in
the retinula cells. Pigment formation starts
in these cells in the prepupa, and spreads
gradually over the eye in the first 9 days of
pupal life. Pigment appears in the accessory
pigment cells about 10 days after pupation,
in the primary pigment cells a few days
later. Pigment formation in the accessory
pigment cells has been more thoroughly de-
seribed by Hanser (1948). The first thing
to appear are very small precursor granules
which enlarge under deposition of pigment
on their surface. These precursor granules
persist as the core of the final pigment
granule. By enzymatic digestion experiments
it could be demonstrated that the precursor
granules contain ribonucleoproteins (Cas-
pari and Richards, 1948).

Two genes affecting the pigmentation of
the eye have been studied, a and wa. a inter-
feres with the transformation of trypto-
phane to kynurenin, and in this way reduces
the amount of skotommin pigment by 80-
909%. The size of pigment granules is de-
creased. wa inhibits the formation of pie-
ment completely, but does not interfere with
the production of kynurenin. Hanser found
that in wa wa animals the precursor gran-
ules are not formed.

aa animals can form large amounts of
skotommin if supplied with kynurenin either
by transolantation of wild type orrans (Cas-
pari, 1933) or by injection. In this way it
can be shown that the different types of
cells of the eve have different “sensitive
periods” in which they are competent to
react on supoly of kynurenin with pigment
formation (Hanser, 1948). These sensitive
periods start somewhat earlier than the
periods in which pigment formation can be
observed, and continue through the time of
visible .pigment formation. In accessory pig-
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ment cells, the sensitive period seems to
start at about the time when the precursor
granules become visible.

From these experiments the following pie-
ture of pigment formation arises. For the
formation of pigment granules, at least two
conditions are necessary: the presence of
kynurenin, the chemical precursor of the
pigment, and the ribonucleoprotein contain-
ing granules. While the latter are not neces-
sary for the formation of kynurenin, they
probably have some function in transform-
ing it into the pigment. Kynurenin is formed
throughout the larval and pupal stages in
all organs investigated (Caspari, 1949).
Different cells acquire at different stages
of their development the ability to react on
kynurenin supply with formation of pig-
ment. This stage of competence seems to be
correlated with the appearance of the pre-
cursor granules, and forms the develop-
mental basis of the sensitive period. Genes
may interact with pigment formation by
affecting either kynurenin formation (a)
or the formation of precursor granules (wa).
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Problems of Origin and Migration of
Pigment Cells in Fish.
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In two papers published in 1915 Charles
Stockard observed the origin of yolk sac
chromatophores in Fundulus from chromato-
blasts which migrated from the region of
the closure of the blastopore and from the



